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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

INTRODUCTION

The December report reflects a change in the reporting format ito include
the current Airframe Oll drawing release as a basis. The current weight
status section summarizes the changes from the previous LOR status to the
current Airframe 011 weight, and incorporates the estimated changes for the
LOR mission spacecraft. & section has been added describing the LOR estimated
changes, The new fcrmat will allow weight status reporting consistent with
Alrframe Drawing Release and continuous updating of the estimated LOR changes.

This report reflects a spacecraft weight increase of 740 pounds at
injection and 310 pounds at the injected spacecraft condition less Service
Module propellant, The current injected weight of 85,315 pounds is based on
a2 Service Module losded with sufficient propellant at =z specific impluse of
313.0 to provide 10 per cent AV margin., This is based on a LEM weight in-
cluding crew, of 25,000 pounds.

The ma or changes in the Command Module were due to the incerporation of
the current ;irframe 011l changes, the addition of LIM docking provisions, and
the incorporation of Category I weight reductions from the curreat weight
reduction progream.

The ma‘or changes in the Service lecdule were due to the incorporation
of the current Airframe Oll changes and the addition of rendezvous radar
equipment.

The ma’‘or chenges in the Launch Fscape System were due to the addition
of the toost protection cover and a decreese in tallast consistent with the
combined Launch Fscape System and Command llodule balance requirements.

The Tarth Criitzsl Mission “eight Summary reflects a two stage Fooster-
to-Ortit injection withcut the use of Service MHodule propulsion and is based
on 2 complete Service Module loaded with 2425 pounds of de-boost propellant.
The earth orbit weight reported limits the orbital altitude capability with
the Saturn I tooster to 80.0 nz2utical miles. To obtain the 100 nautical
ortitel altitude with the Saiurn I booster requires off loading the Command
Module and Service lodule.
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

Xy =399.7
Xq = 1483.2
XL =356.9 Iy
LAUNCH
ESCAPE 399.7"
SYSTEM DIMENSIONAL DIAGRAM
XL =138.0— =
féfA
2L J X =0
COMMAND . Y L
MODULE L AT X = 0.5
fz.
Xg =1000.0 -
xc =0 ? (/\
—— . - —_— _{
i * i
SERVICE . )
MODULE 162:0 ~+
— o 154,0" DIAMETER
Xq = 838.0 . o=
ADAPTER 116.0"
Xg =722.0
ADAPTER 198.0"
Xg =524.0
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

SPACECRAFT

WEIGHT STATUS SUMMARY

(LESS LENM)

PREVIOUS | CHANGD | CURRENT ESTIMATED CURFENT BiSIS FOR CURRENT
. LOR | TC  {AFRM O11 CHANGES ! LOR  LOR STATUS
ITEM | STATUS | CURRENT . WEIGHT = TC | WEZIGHT S ,
0 11-1-63 | aFRM 12-1-63 | LOR 12-1-63 | %oST  ¥CAL | BACT
- SV USRSV AR N
COMMAND MODULE 9730 +190 9920 -150 o770 51 47 2
SERVICE MODULE - B/O | 9690 +60 9750 +210 9960 21 72 7
LES 7050 +50 7100 1 4115 7215 39 51 10
ADAPTER 3400 -2570 % 830  +2570 3400 100
TOTAL LESS PROPELLANT | 29870 -2270 § 27600 42745 “”—”§6§LEAFP_LZTM>"51 PW&é.—
LOR PROFTLLANT - - E - - 37725 100
GROSS '7EIGHT - - { - - 66070 19 .79 . 2
INJECTED SPiCECRAFT
“ZIGHT STATUS
PREVIOUS ~ CHUGH ' CURRENT
ITEM LOR STATUS TC LOR STATUS
- 11-1-63 CURRENT  12-1-63 |
CCMM.ND MCDULE 9730 +40 9770
| SERVICL MODULE 9690 +270 9960
%ADAPTER 3400 3400
gL?m: 244450 24460
i TCTAL $/C In‘ected Less Propellant 47280 ) +3i6 : 47590
!PROPFLLANT 37295 +430 37725
| TCT.LL INJECTED WEIGHT ‘ 8&;;5 N +7;5m' 85315

SID 62-99-22
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

COMMAND MCDULE

CURRENT AIRFRAME WEIGHT EMPTY CHANGES

STRUCTURE (+177.0)

Increase basic body structure forward section to protect the
forward pitch motor installation from the parachute harness
during Command Module tumbling at parachute deployment.
The motor installation must be protected so that the RCS
system is intact during propellant burning (dumping) as
the Command Module decends on the main parachutes. The
structural additions are as follows: +27.0

Increase in existing pitch motor support beans

due to an increase in riser impact to 50,000

pounds., +7.0
Addition of fitting on the forward bulkhead to

transfer riser impact loads into primary

structure. +8&,0
Increase of inner structure to provide support

and attachment structure for riser impact

fittings. +12.C

Increase inner structure to heat shield shear attachment at

Station 42 due to calculations based on released drawing in
lieu of estimates., +6.0

Increase secondary structure due to the following changes: 44,0

Addition of structure to the right hand equipment
bay for inflight storage of the CO, absorbers
to allow sufficient clearance for storage
of the center crew couch. +5.0

Increase in right hand equipment bay due to
calculated weight of compartments for personal
hygiene suprlies in lieu of estimated. 5.0

Increase in left hand equipment bay due to a change
from 3 - 1C honeycomb core to 2 - 60 (reinforced)
honercomk core in the side shock attenuation
panel for couch impact loads. +3.0

Increase forward right hand equipment bay due to
calculation of the survival kit retaining door
and support replacing an estimated weight for a
simple closure. +

o~
o

11



e

NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

AONEDEN-

COMMAND MCDULE

CURRENT AIRFRAME WEIGHT EMPTY CHANGES

STRUCTURE (Continued)

Increase in lower equipment bay due to the addition

of aluminum filler blocks (approximately 30)
placed within the honeycomb panels as a solution

to the coldplate attachment to structure problem.
Increase in lower equipment bay due to the addition

of structure resulting from the relocation of
equipment for center of gravity improvement.

+13.0

+12.0

Increase heat shield substructure due to the following changes:

Increase in forward heat shield nose cone due to
an increase in skin thickness which will not
be chem-milled on the early vehicles.

Addition of structure due to an increase in the
number of inner to outer attach stringers per
current drawing release.

Increase in rendezvous window well structure due

to using a casting design in lieu of an estimated

honeycomb design.

Addition of a moment tie to the aft heat shield at
the toroidal section for structural integrity
required during cold soak conditions.

Increase in center section heat shield due to an
increase in honeycomt panel face sheets which
will not te chem-milled on the early vehicles.

+5.0

+11.C

+12.0

+25.0

Increase ablator due to more detailed heating information on the
toroidal section and incorporation of Avco's estimate of
atlator required to cover the rnose cap replacement of the

radome.

INSTREUMENTATICH

Add R & D instrumentation consistent with current measurement

lists for flight qualification requirements.

Install PAM/FV/FM telemetrv svstem, three commutators and one
© v 5

tape recorder to handle flight qualification PCV requirements.

CONTROLS AND DISPIAYS

Increase controls

an
mm T mmmm A Armas il o e
rejeased arawiings

d displays based on calculations of current

+61.0

(+305.0)

+260.,0

+45.0
(+6.0)

+6.0
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

>GOMBIBENT-

COMMAND MODULE

CUERENT AIRFRAME WEIGHT =MPTY CHANGES

STABILIZATICN ANT CCNTRCLS

Decrease ZCA packages based on Honeywell data reducing the
clamps that hold the coring cards and reflecting actual
weights.

PEACTICN CCNTEOL SYSTH

Increase engine weight consistent with current procurement
specification weight.

Increase dumping system due to miscellaneous calculated weights.

ELECTRICAL PCWED

Increase inverters due to incorporating current Westinghouse
status,

Increase A-C power box assembly based on calculations of
current released drawings.

Increase circuit breaker panel due to the addition of wiring
and terminals required to wire up the panel.

Add wiring and controls for Service Module located sequencer
for operating Service Module ECS engine after Command Y¥odule -
Service Module separation. The system is required to provide
sufficient distance and ,\V between the Command Module and
Service Module during entry.

Increase umbilical feedthru plate due to changing material from
aluminum to steel per the requirements that outer heat shield
components must be made of steel.

Decrease umbilical feedthru insulation due to removal of ablative
plug weight which is carried in the Avco weights.

13
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(+4.0)

+3.6
+ L
(+11.0)
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

<S0NmBE.-

COMMAND MODULE

CURRENT AIRFRAME WEIGHT FMPTY CHANGES

ENVIRONMENTAL CONTROL

Increase water-glycol circuit subcontractor weights based
on AiResearch status reflecting the following:

Deletion of (3) glycol shutoff valves. -0.6
Addition of (3) solenoid shutoff valves due to
simplification .»f ECS water management and

coolant systems. +3.0
Deletion of glvcol accumulator manual override
control for weight reduction purpose. -1.5

Decrease water supply system subcontractor weight due to the
deletion of the Freon storage tank for simplification of
the ECS water management and coolant systems.

Increase water supply system due to the addition of a warning
system to provide a warning display to indicate malfunction
in the ECS water separator accumulator units. This system
is required because loss of water and oxygen in the event

internal leakage of the accumulator occurs; this could result
in mission abort.

Decrease waste management system due to a change in plumbing and
fitting material from steel to aluminum and incorporation of
miscellaneous vendor weights.

SARTH LANDING SYSTEM

Decrease drogue chute system based on Northrop status reflecting
actual weights of test parts versus calculated weights.

Decrease main cluster based on Northrop status reflecting the

following:
Re-evaluation of main chute package utilizing actual
weights of test items. -8.4
Change in clevis fitting. -2.6

Recalculation of protectors and padding requirements. -1.5

Decrease pilot chute system pack assembly tased on Northrop
status reflecting recalculation of attaching parts.

14
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+2.0
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NORTH AMERICAN AVIATlON’, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

CCMMAND MCDULE

CURRENT AIRFRAVE WEIGHT EMPTY CHANGES

EARTH LANDING SYSTEM (Continued)

Increase sequence control assembly based on Northrop status
reflecting repackaging of redundant control into two
separate packages. +1.0

Increase attach provisions due to calculation of released
drawings of the drogue chute riser attach fitting. +1.0

Increase forward heat shield release system based on an
increase in the tubing wall thickness due to increased
pressures. +2.5

TOTAL COMMAND MCDULE CURRENT AIRFRAME WEIGHT EMPTY CHANGES +4,80.0

15
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

SHONFDENSAL—

COMMAND MODULE

CURRENT AIRFRAMZ USEFUL LOAD CHANGES

CREW_SYSTEMS (~30.0)
Decrease weight of radiation dosimeters per NASA TWX. -3.0

Pelete lunar boots from pressure garment assembly as the current
definition of the suit is that it is inter-vehicular. -10.8

Decrease clinical monitoring instrument set per current specifi-
cation requirements. -3.0

Delete personal hygiene deodorant pads as the constant wear

garments have deodorant provisions. =2.7
Decrease sunglasses based on revised estimates. -C.5
Decrease food and containers based on latest vendor weights. -10.0
ERVIROMMENTAL CONTRCL (-10.0)

Delete freon due to simplification of the ECS water management
and coolant system which add a heat sink in the glycol

circuit. -1C.0

SCIENTIFIC EQUIPMENT (-250.C)

Delete scientific equipment based on current requirements. -25C.0

TOTAL COMMAND MODULE CURRENT USEFUL LCAD CHANGES -290.0
16
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

~ONMBENNAL-

SERVICE MODULE

CURRENT AIRFRAME WEIGHT EMPTY CHANGES

STRUCTURE (+40,0)

Increase the insulation weight in the area of the aft heat
shield due to the following: +40.0

Increase in density of the Q-felt insulation

from 3.5 1lbs./cu.ft. to 6.0 lbs./cu. ft. per

current released drawings based on thermo

information. 4+11.0
Increase in density of the NRC-2 insulation

from 3.5 lbs./cu. ft. to 4.7 lbs./cu. ft. per

released drawings based on latest thermo

information. +2.0
Increase in insulation supports due to calculations

of current drawing reflecting a change from

attaching directly to the bulkhead to attaching

to brackets away from the bulkhead leaving a

space. +8.0
Increase in Q-felt insulation area due to current
engine heat requirements. +19.0
ELECTRONICS (+4.0)
Increase antenna coax based on calculation of current cable
lengths. +4,0
ELECTRICAL PCWER (+21.0)

Increase fuel cell power pack due to a change in core structure
of the fuel cell coolant regenerator in order to improve the
flow distribution. 0.6

Increase supercritical gas storage system H2 tank due to a
reduction of the allowabtle stress of the titanium pressure
vessel from 105 ksi at burst and ¢5 ksi at proof to 5C ksi
at limit pressure. ~15.L

Increase Hy component mounting provisions based on revised
calculations. +1.5

Increase O, tank support shelf and component mounting provisions
due to the addition of fittingsper current stress requirements. +L.E

1&g
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

0N

SZRVICE MCDULE

CURRENT AIRFPAME WEIGHT EMPTY CHANGES

ZLECTFICAL PCWER (Continued)

Increase radiator skin thickness in the flow areas based on
current drawings. 42,2

Decrease common utility provisions based on revision of
current reguirements. -3.3

ENVIFCITENTAL CONTRCL SYSTHEM (-5.0)

Increase water-glycol subcontractor components due to
simplification of the water management and cooclant systems. “4.0

Decrease water-glycol plumbing and hardware tased on
calculation of released drawings reflecting fewer fittings. - .6

Delete water supply system valves due to simplification of
system. - .1

Decrease common items supports and hardware btased on calculations
of current requirements. =47

TCTAL SERVICT MODULE CUZFENT AIRPFRAME WEIGHT EMPTY CHANGES +60.0

1¢



NORTH AMERICAN

AVIATION, INC.

LAUNCH ESCAPE SYSTHM

WEIGHT STATUS

oot s gy i A eaaty

SPACE and INFORMATION SYSTEMS DIVISION

PRIVIOUS  CHANGT | CURRENTESTIM: D CURRENT BASIS FOR CURPENT
ITEM LOR TC AFDJV Oll CH’ 'ﬂ ; Ier LOQ STATUS
STATUS r‘UHOPNTI WLIGHT TC CWRTGET EC’:‘ « r‘IL < ACT
e 11-1-63 AFRM 12-1-63  LCR  12-1- 63 S T
Structure 1062 431 1065 . 1065 9 5 1
Electrical System 58 5¢ L se 106 .
Propulsion System
Main Thrust L76L L76L L7EL, L0 60
Jettison L3L L3 L3L 10C
Jettison lotor
i Skirt 92 92 ” 100
Piteh Control 55 55 55 60 L0
Separation Provisions E 67 67 67 41 39
| ”/F Roost Prot. Cover ! 4175 +175 100
! LES I\’O PALL&DT 6532 3 6535 +175 6710 35 55 10
| BALLAST 518y 565 60 ' 505 10C
[S_— , e 4 e ‘ 1 I .
§ 0TAL L.E.5. 7050 450 7100 4115 | 7215 3 51 10
20
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

ORI

LAUNCH ECCAPE SYSTENM

CURFENT AIRFRAME WEIGHT CHANGES

STRICTURE (-3)

Pecrease tower assembly due to calculations of the tower
structure based on current released drawings. -3

Inc-ease pitch motor support structure due changing to

Inconel-X material to avoid weld cracking. +7
Decrease attaching parts due to current drawing calculations. -1
BALLAST (+47)
Increase ballast consistent with current Command Module
and LES balance requirements. +47
TOTAL LAUNCH ESCAPE SYSTEM CURRENT AIRFRAME WEIGHT CEANGES +50
21
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

~HONERENF—

ADAPTER

WEIGHT STATUS

: s e e e

'PUEVICUS  CHANGT . CURRFNT FSTIMATED CURDENT (RASIS FOR OUT-7NT
LOR = TC  AFRM 011 CHANGE 107 LOR 8TATUS i

11-1-63  IF3V  17-1-63  LOR 12-1-43 0 7 YT

[P

{
. —
Structure 3070 -7358 715 2355

Electrical £0 A0 o0 =50 £0

Separation Systerm 250 -155 G5 -155 250 !

; e - . STV
TCTAL ADAPTEE - 3LCC -287C £3C 2570 3L.GC 100 i :

22




NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

~DAPTER

CURRENT AIRFRAME "FIGHT CHANGES

7+ilize the S IV :dapter consistent with the current ‘irframe
011 mission requirements in lieu of the S IV B LIl .dapter.

23



NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

COMMAND VCDULE

CURRENT LOR WEIGHT EMPTY CHANGES

STRUCTURE (-45%)

Eliminate the heat shield substructure face sheet pads (scar
weight) provided on the first few spacecrafts for designs
that were not consummated (strakes, plugs, vents, etecs.). -26

Analyze structure design in detail based on a refinerment of
loading conditions, as the original design was accomplished
on an extremely tight schedule utilizing a minimum of loads
and equipment information. ~4C

Incorporate a boost protection cover over the Command Module
nose to be jettisoned with the Launch Escape System tower.
This would allow the ablative material thickness on the
nose to be reduced, -30

feduce the spacecraft temperature criteria from 250°F to
200°F, A saving of apoproximately one pound of ablative
material can be removed for every degree reduction at
start of entry. -50

Refine secondary structure design by additional machining
of extrusions utilized in coldplate closecuts, alternate

materials, and a reduction of supports for scientific equipment. =60

Reduce heat shield window glass thickness from C.70 inch to 0.55

inch based on a more detailed thermal and structural analysis. -10
Add LEY docking provisions for the ICR mission. +150
COMMUNICATIONS (-%9)

Delete console interface connectors resulting in some complica-
tions in manufacturing and repair of console. -9
INSTRUEENTATION (-305)
Delete instrumentation required for flight qualification. =305

2



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

SN

COMMAND MCDULE

CURRENT LOR WEIGHT EMPTY CHANGES

CONTROLS AND DISPLAYS

Beduce weight of displays by utilizing lamps in lieu of the
barometric pressure indicator and by sharing cryogenic
pressure and quantity readouts between the hydrogen and
oxygen requirements.

Delete the self-test capability of the 5CS displays.

Delete tail-off switch from delta V indicator,

Delete present reaction jet solenoid power switching relays
from the 5CS mode select panel, Utilize a manual switch

and circuit breakers for reaction jet solenoid power control.

Feplace roll attitude error needle servo drive with galvanometer
movenment.

Add rendezvous radar panel required for ICE mission.

STARTIIZATICN AND CCNTROQI

Femove all elapsed time indicators vrior to flight,
Utilize partial potting in low dissipation ZCiA modules.

Reduce total length of ECA package. Packages are presently
designed to include growth capatilities.

Delete multiple monitor relays in DC amplifiers.

ENVIFONMENTAL CCORNTRQL

U'tilize a combined tank with separate comnartments for waste
water and potable water.

TCTAL CCMYAKD VCDULE CUPRENT LCR WRIGHT ZMPTY CHANGE

25
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

AONFRINTE—

COMMAND ¥ODULE

CUREENT LCR USEFUL LOAD CHANGES

CREW_SYSTRNS (-9)
Reduce life rafts due to design refinement utilizing higher

strength to weight ratio materials. -9

SCIZNTIFIC TLUIPMENT (+250)

Add scientific equipment based on current ICR mission requirements. <250

TCTAL COMVAND MODULE CURRENT LCR USEFUL LOAD CHANCES 4241
ele

[€7]
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NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

SERVICE VODULE

CURRENT IOR WEIGHT EMPTY CHANGES

STRUCTURE (+40)
Add structural beef-up required to support the rendezvous radar
equipment. +40
ELECTEONICS (+170)
Add rendezvous radar equipment consistent with the LOR
requirements, +170
TCTAL SERVICE MODULE CURRENT LOR WEIGHT EMPTY CHANGES +210
27
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NORTH AMERICAN AVIATION, {NC. @ SPACE and INFORMATION SYSTEMS DIVISION

LAUNCH ESCAPE SYOTEM

CURRENT LCR WEIGHT CHANGES

STRUCTURE (+175)

Add a boost hLeat shield for protection of the forward
compartment during boost heating. The addition of
the boost heat shield reduces the forward compartment
heat shield ablative thickness and lightens the

injected spacecraft weight. +175
BALLAST (-€0)
Decrease ballast consistent with current Command Module
1ES balance requirements. -50
‘ TOTAL TAUNCH ESCAPE SYSTEM CURRENT LOR WEIGHT CHANGES +115
28
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NORTH AMERICAN AV ATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

~HONRBENHT

DLPTER

CURRENT LOR 'EIGHT CHANGES

Utilize the S IV B .idapter consistent with the current LOR

mission requirements in lieu of the S IV Airframe 01l
+2570

adapter.
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NORTH AMERICAN AVIATION, INC. ( SPACE and INFORMATION SYSTEMS DIVISION

N

LONHDENF—

POTENTIAL WEIGHT AND CENTER OF GRAVITY CHANGES

COMMAND MCDULE

CREW SYSTEMS

Change in crew and metabolic criteria based on astronaut data
and new NASA metabolic rates.

Crew
Food and Containers

Delete requirement for the PLSS as there is no extra vehicular
rmissions planned from the Command Module.

Decrease mission duration from 14 days to & days:

Food and Containers
Chemical Disinfectant

COMIUNICATION & INSTRUMENTATION

lepackage PCM components.
Utilize Conic Corporation VHF/FM and unmodular HF.

Delete PCM provision for flight qualification instrumentation
growth.

Utilize Rantec multiplexer.

STABILIZATION & CCHTROL

Utilize magnesium in lieu of aluminum on ECA base plates.

Change internal package connectors from Amphenol to Cannon
based on recent connector optimization study.

ZLECTRICAL PCWER SYSTEM

Increase wiring per current preliminary wire evaluation.

Increase electrical Command Module to Service Module umbilical
consistent with potential intermodular wiring requirement.

Decrease inverters due to redesign of power transisters.

30

(~137)

~49
~-12

=26

(~44)
-le

(-34)
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(+221)

+175

+60
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NORTH AMERICAN AVIATION, INC. (@ SPACE and INFORMATION SYSTEMS DIVISION

POTENTIAL WEIGHT AMD CENTER OF GRAVITY CHANGES

COMMAND VODULE

EMVIRCIIENTAL CONTRCL SYSTRM (-70)

Feduce lithium hydroxide and containers per change in Crew
and Metabolic criteria based on astronaul data and new

NASA metabolic rates. -18
Seduce quantity requirements of lithium hydroxide due to
mission duration decrease from 14 days to & days. A
Add re-entry oxygen required due to deletion of PISS. L
Delete two lithium hydroxide charges by raising the
maxirum allowable CO, content. -9
SCIFNTIFIC TQUIPMENT (~170)
Pemove from Lower Equipment Ray =35
‘ Remove from Right Hand Zquipment Ray. =135
TOTAL POTENTIAL CHANGES, CCMYAND MODULE =234
L
31
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

~SENBDIN~

PCTENTIAL WEIGHT AND CuNTER CF GRAVITY CHANGES

SERVICE lMCDULE

TLECTRICAL PCWEZR

Reduce Ho for 8 day mission in lieu of 14 day.
Reduce Co for & day mission in lieu of 14 day.

Decrease in Fuel Cell Power System based on folded
fuel cell design.

Increase fuel cell reactants for 660 kw-hrs.

Increase electrical Command Module to Service Module
umbilical consistent with potential intermodular wiring
equipment.

Increase wiring per current preliminary wire evaluation.

ENVIRONMITNTAL CONTRHOL

Addition of promellant heating system to maintain fuel at
temperatures above freezing point.

TOTAL POTEMTIAL WEIGHT CHANGES - SERVICE MCDULE

o
32
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=50

+58

-1L




-

NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

AONFBENTA—

DETATL W=IGHT STATEMENT

COMMAND MODULE

SUMMARY
ITEM CURFTNT
WEIGHT
12-1-63

WEIGHT EMPTY 8224
Structure L672
Crew Systems 298
Communications 383
Instrumentation 175
Controls & Displays 291
Guidance & Navigation Lz0
Stabilization & Control 203
Reaction Control 327
Electrical Power L99
Environmental Control 293
Earth landing €63

USEFUL LOAD 1516
Crew Systems 849
Feaction Control 270
Envirormental Control 157
Scientific Parload 250

GRCLs WEIGHT 9770

33
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NORTH AMERICAN AVIATION, INC.

DETAIL WEIGHT STATEMENT

COMMAND MODULE

TTEM | STRUCTURE

Basic Body Structure

Forward Section
Honeycomb
Frames, Iings and Hatches
Fittings and Attachments
Center Section
Honeycomb Panels
Longerons, Frames and Rings
Window and Hatches
Fittings and Attachments
Aft Section
Honeycomb Panel
2ing
Secondary Structure
RH Equipment Bay and Coldplates
LH Equipment Ray
Fwd. LH Equipment Bay
Fwd. RH Equipment Bay and Coldplates
Main Display Panel and Coldplates
Lower Equipment Bay and Coldplates
Aft Equipment Bay
Crew Area
Heat Shield Equipment Area
Heat Shield Substructure
Forward Section
Honeycomb Panels
Frames and Rings
Fittings and Mechanism
Center Section
Honeycomb Panels
Frames and Fings
Doors and Covers

Fittings, Mechanism and Attachments

Air Vent
Aft Section
Honeycomb Panels
Frames and Rings
Fittings and Attachments
Toroidal Assembly
Ablation Material
Forward Section
Center Section
Aft Section
Insulation
Separation Provisions and Attachments
LEM Docking

TOTAL STRUCTURE

34

SPACE and INFORMATION SYSTEMS DIVISION

CURRENT
WEIGHT
12-1-63
(1c61)
207
63
57
87
665
196
263
104
102
189
11C
79
(556)
g0
£0
20
19
59
195
61
5
(1415)
195
109
35
51
é?h
246
107
1€5
132
2
526
35C
L7
£1
(1273)
116
526
éog
(195)
(22)

(150)

L672
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

<HONRBENHA-~

DETAIL WEIGHT STATEMENT

COMMAND MODULE

CREW SYSTEMS
CURRENT
ITEM WEIGHT
12-1-63
CREW SYSTEMS
Crew Couch Support and Restraint System 206.

Waste Management

Egress Accessories -~ Hatch

C.se Assembly - Map and Manual
Structural Seats and Supports

Shelf Assy. - Work/Food Preparation
Food Storage Boxes

4%}
\n
.

L3

i oW O
ONVOOCHO

‘ TOTAL CREW SYSTEMS 298.0
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NORTH AMERICAN AVIATION, INC. (@ SPACE and INFORMATION SYSTEMS DIVISION

DETAIL WEIGHT STATEMENT

CCIMAND MODULE

COMMUNICATIONS

CUREENT

ITEM WEIGHT

12-1-63

COMMUNICATICONS

Lower Bay (239.1)
C-Band Transponder 20.8
Unified S-Band 25.0
S-Band Power Amplifier 20,5
VHF F¥ Transmitter/HF Transceiver 15.9
VHF AY Trans. - Rec/VHF Rec. Eea. 1..0
Multiplexer 11.0
Spares 2.0
Signal Conditioner 32.8
Recorder 25.4
Audio Center 8.0
Premodulation Processor 11.2
Central Timing Equipment 8.0

Up Data Link and Provisions 25.0
VHF-HF Diplexer 1.7
VHF-UHF Diplexer .8
Remote Equipment (57.9)
VHF-HF Recovery Antenna & Transmission 11.4
C-Band Antenna & Transmission 11.7
2-KMC High Gain Antenna and Transmission Lob
VHF-2 ¥C Cmni Ant., Trans. & Instl. Prov. 30.4
Electrical Provisions (86.0)
Electrical Wiring 70,7
Data Distribution Panel 4.0
Coax 5.2
Connectors 6.1
TOTAL COMMUNICATIONS 383.0
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

DETATL WEIGHT STATEMENT

COMMAND MODULE

INSTRUMENTATICN

CURRENT

ITEM WEIGHT

12-1-63

INSTRUMENTATION

Lower Equipment Bay (58.0)
PCM Unit No. 1 26,2
PCM Unit No. 2 20.8
Nuclear Radiation Detection Equipment 11.0
Remote Equipment (47.0)
Sensors 35.C
Nuclear Radiation Detection Provisions 6.0

TV Camera L.5

TV Viewfinder 1.5
Right Hand Bay Forward (36.1)

Inflight Test System

Comparators and Power Supply 16.5

Lamps 1.9
Switches 1.5

Meter 1.0
Chassis 2.1
Harness 4.1
Access Cable 2.0
Electrical Provisions (33.9)
Inflight Test Electrical Provisions 3C.0
Deta Distribution Panel 3.9
TOTAL INSTRUMENTATION 175.0

37



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

DETATL WEIGHT STATEMENT
COMMAND MODULE CURRENT
CONTRCLS AND DISPLAYS WEIGHT

’ ITEM i i”ill il m" 12-1-63
MAIN DISPLAY PANEL

Main Display Panel Control Station
SCS Mode Select
Delta Velocity
Flight Director Attitude Indicator
Attitude Set and Gimbal Position Display
SPS Gimbal Actuator
bntry Monitoring Indicator
Launch Vehicle Emergency Detection System C-1
Master Caution and Abort Lt,
IFTS Switch
Barometric Indicator Light
Event Timer 1
Younting Panels 2
Rendezvous Radar 13
9
1

~~
wn
S

s .
TNO IR0

—

~

[ « Y -
ONNHHW-IOOOWU OW N

Main Display Panel Center Station (5

Audio Panel

Abort Light

Reaction Control 11

GMT Readout

ECS Gages and Controls

Crew Safety Controls

High Gain Antenna Control
‘ G & ¥ Computer Keyboard

Radiation Displays

Cryogenic

Caution and Warning Display

Mounting Panels

~r

-
NEEEWO>m D Q2

- - L) L L] - - L]
N-JIH OO OO NN

Main Cisplay Panel System Management Station
Communications Control Panel
Master Caution Lights
Power Distribution
Fuel Cells Controls
Service Propulsion
IFTS Switch
Cxygen Warning
Mounting Panels

~~

(VS

m - o~ w O
g

(o)
DN ONO N0 O ON 3 ~NHEHEEOWNDOW
~—r

Main Display Panel RH Console
Dus Switches
Audio Panel
Lighting Control
Younting Panels

~
=

~~
MNMHEEI HHEEFEWO
°

Main Displav Panel LH Console
ission Sequence Controls
Lighting Control

‘ éqgio Panel
sLS Power Control
Mounting Panels

TOTAL MAIN DISPLAY PANTL (To be brought forward)

A4

F

167.3
38 SID 62-99-22
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

~OONFBIN=

DETAIL WEIGHT STATEMENT

COMMAMD MODULE

CONTROLS AND DISPLAYS

CURRENT
ITEM WEIGHT
12-1-63
PEMOTE EQUIPMENT
Lower Equipment Bay (51.4)
ILighting Control Panel 1.2
G & N Controls and Displays 50.2
Map and Data Viewer £.5
Display and Control - Navigation 26.7
Display and Control - Computer 15.0
Left Hand Forward Equipment Bay (2.6)
Clock .8
Event Timer 1.6
Mounting Panel 2
Crew Area Controls (22.5)
Manual Control - Rotation 13.3
¥anual Control - Translational 9.2
Caution and Warning (16.5)
Detector 14.0
Spares 2.5
Electrical Provisions (30.7)
Electrical Wiring 29.0
SCS/G & M Display Junction Box 1.7
TOTAL REMOTE EQUIPMENT 123.7
TOTAL MAIN DISPLAY PANEL 167.3
TOTAL CONTROLS AND DISPLAYS 291.0
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

~SONRBENA—

DETAIL WEIGHT STATEMENT

COMMAND MODULE

GUIDANCE & NAVIGATICN

ITEM

GUIDANCE AND NAVIGATION

Electronic Equipment
Inertial Measurement
Navigation Base
Computer & Spare Tray
Computer Stored Spares
Power Servo Assembly
Coupling Display Unit
Junction Box
Bellows Assembly

Optical Equipment
Sextant
Telescope
COptical Base
Optical Eyepieces

Loose Stored Items
Film Cartridges (4)
- Computer Self Check Plug
Computer Loose Spares
Power Servo Assembly Loose Spares
CDU Spare Gear Box
Spare Relay & Diode Module
Spare Lamps (3)
Eye Relief ELyepiece
Horizon Photometer

Electrical Provisions
Cabling MIT
Cabling NAA

Coolant Hoses

TOTAL GUIDANCE AND NAVIGATION

40

CUZRENT
WEIGHT
12-1-63

(280.7)
5900
27,2
70,0
26,5
56.7
15.5
12.2
12.6

(45.€)
12.0
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

~SONFBENHAL—

DETAIL WEIGHT STATEMENT

COMMAND MODULE

STABILIZATION AND CONTRCL

ITEY

STABILIZATION AND CCNTRCL

Lower Equipment Bay
Rate Gyro Package
Body Mounted Gyro Package
Tlectronic Control Package
Electronic Control Package
Electronic Control Package
Slectronic Control Package
Display/BMAG ECA Package
Spare Gyro - BMAG (2)
Spare Gyro - Pate
Spare Plug-in Module

[

Pitch
Toll

Yaw
Auxiliary

Flectrical Provisions
Wiring, etc.
SCS Power Junction Box

TOTAL STABILIZATION AND CCNTROL

Ll

CURRENT
WEIGHT
12-1-53

(185.8)

7.5
1208
79.1
8.4
8.2
28.L
36.9

2.0

g

7

12.0
(17.2)

15.7
1.5

203.0



NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

DETAIL WEIGHT STATEMENT

COMMAND MCDULE
REACTION CONTROL SYSTEM

CURRENT
ITEM WEIGHT
12-1-63
REACTICN CONTROL SYSTEM
Propellant System (74.6)
Oxidizer System 37.2
Tanks & Expulsion Devices 15.0
Plumbing, Fittings & Insulation 11.4
Valves & Regulators 10.3
Sensors 5
Fuel System 37.4
Tanks & Zxpulsion Devices 15.2
Plumbing. Fittirgs & Insulation 11.4
Valves & Hegulators 10.3
Sensors .5
Pressure System (55.4)
Tanks (4500 psi) 9.5
Plumbing, Fittings & Insulation L.E
Valves & Regulators 38.6
Sensors 2.5
Engine System (141.6)
Engines 96.6
Nozzle Extension L2.0
Electrical Provisions (23.0)
Dumping System (32.4)
Valves & Supports 13.0
Controls & Electrical Provisions 12.0
Plumbing & Fittings 5.0
Miscellaneous 2.4
TOTAL RZACTION CCHNTRCL SYSTEM 327.0

L2
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

SHONFIDENHAL

DETAIL WEIGHET STATEMENT

COMMAND NCODULE

ELECTRICAL POWER

CURRENT
TEN WEIGHT
12-1-63

LLECTRICAL PCWEE

Znergy Source
Rattery - He-entry (2)
Battery - Post Landing (1)
Rattery - Pyrotechnic - Installation

~~
(RSN )

Hwuwv 3w (@ SRV, N
~

1O FO00W 0000 OwmOowm

Power Conversion
Inverter (3) ¢ Control
Battery Charger & Controls
PLSS Battery Charging Systenm

Pan
-
=N

g

Power Distribution & Control
D-C Power Panel Assy
A-C Power Box Assy
Batltery Circuit ZBreaker Panel
Lower Zquipment Bay Panel
Terminal Distribution Panel (Bus)
Circuit Breaker Panel
Electrical Transmission (Wiring, Connectors, Cond., Sup.)
Ground Power Provisions
Power Control Panel Connectors
Installation Provisions

~
~O

SO0\ W
~—

L =
¢ 8 ©®© e ® o e

—
000 o

Electrical Common Utility
Electrical Transmission (Wiring, Conn., Cond., & Sup.)
Right Hand Circuit Breaker Panel
Left Hand Circuit Breaker Panel
Lighting Equipment
Lighting
Adapter Separation System
LES Separation System
5/i0 Pyrotechnic Initiation
ircuit Utilization Package
Sequencer
Installation Provisions
C/if to 5/t Separation System Wiring & Hardware

~
150]

MmO
g

OO ONIW OoOw o
OUnMHETOUWNMO2DWUNOIMD

-\ ‘
WW0 ONWW W

TCTAL ELECTRICAL POWER

£
~0
0
O
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

DETAIL WEIGHT STATEMENT

SNVITOMITNTAL CONTROL SYSTHEM

CU=EENT
ITme WEIGHT

12-1-63

SNVIRCIIITNTAL CCHTHOL SYSTEY

Pressure Suit Circuit (77.1)
Subcontractor Comrressor, Heat Zxchg., Val., & Cont, be.b
Ducting, Conn., Clarps, etc. 6.5
€0y Sernsor 2.0

Water-Glrcol Circuit (59.3)
Subcontractor Hes., Evaporator, Pump, Val. & Cont. 28.L
Water-Glyeol 1g.4
Plumbing, etc. 12.5

Pressure & Temr. Control (19.0)

ubcontractor He ixchg., Blower, Val. & Cont. - L2
Subcontract Heat Exchg., Blower, Val. £ nt 1+
Ducting 0.2

Oxygen Supply System (156.0)
Subcontractor Entry 0o Sys., Val., & Cont. L.E
Plumbing .0
Oxygen Surge Tank 7.2

Water Supply Svstem (34.9)
Subcontractor Potatle £ Waste Tarks ¢ Treon Tank 23.2
Plumbing 11.7
Water Separator Accum, Warn. S:s. 2.0

Subcontractor Conrion Items (r5.7
Brackets, Plumbing, Dlect. Wiring 1..5
Instrumentation 14.3

Supports (1.7

Tlectrical Provisions ("1.0)

anual Controls - Push Pull (3.¢)

No Purge System (n.9)

Waste Management System (1e.¢

TOTAL ENVIRONMENTAL CONTRQL SYSTEM 293.0

Lb




NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

~BONFBENFA

DETAIL WEIGHT STATEMENT

CCMMAND MODULE

ZARTH LANDING SYSTEM

CURELNT

1T WEIGHT

12-1-43

EATTH TANDING SYSTIM

Parachute System (593.8)

Drogue Chute Systenm 58.4

Main Cluster 439.2

Disconnect Main Cluster 3.1

Pilot Chute System 28.5

Sequence Control 12.2

Attach Provisions L2.4
Location Aids (6.3)
Forward Heat Shield Release System (L7.9)
Drogue Disconnect Installation (9.0)
Tlectrical Pyrotechnic Initiation Provisions (6.0)
TOTAL EARTH LANDING SYSTIM 663.0

45




NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

DETATL WEIGHT STATEMENT

‘ COMMAND MODULE

USEFUL LOAD

Government Furnished Equipment
Pressure Garment Assembly (3)
Portable Life Support System (1)
Garments - Constant Wear
Riomedical Instrumentation
Personal Radiation Dosimeters

Crew (50, 70, 90 Percentile)

Food and Associated Equipment
Food
Food Containers
Food Mouthpiece - Personal
Vlater Delivery Assembly - Personal

Crew iccessories
' Lap Board Assembly
Manual Set
Map Set
Loghook Assembly
Tool Set - Inflight Maintenance

Crew Equipment
Shoe Straps
Hose Asseribly -~ Umbilical
Belt Assembly - Inflight Maintenance
Hose Assembly - Recharging, Backpack
Suit Electrical Umbilical and Wire
Waste Management
Medical Equipment
Personal Hygiene Equipment
Light Assembly - Portable

Provision Assembly - Crew Survival

Personal Commmunications

‘ TOTAL CREJ SYSTEM (To be brought forward)
L6

CURRENT
WEIGHT
12-1-43

(14.1)
79.2
42.1

9.0
2.0
11.¢

(52e.0)

(€3.5)
67.5
12,

1.5

~
.
g

foRaRoReoRoRe
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|40
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(3.4)
(12.1)
(15.6)
(3.0)
(42.1)
(3.0)

869.0



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

DETAIL WEIGHT STATEMENT

COMMAND MODULE

USEFUL IOAD

TTEM

RTACTICH CONTRCL

Usable Propellant

Residual Propellant
Trapped - System
Mixture Fatio
Expulsion Zfficiency
Loading Tolerance

PCS Helium

ENVIRCIMENTAL CONTRCL

Lithium Hydroxide

Activated Charcoal

Containers for LiOH & Charcoal
Oxygen - Re-erntry

Water-Farth Orbit Cooling & Drinking
Water-Boost Cooling

water-Emergency Re-Entry Cooling
Water-PLSS Initiated Charge

Chemical Disinfectant

SCIENTIFIC DQUIFMENT

TCTAL This page

TOTAL CREW SYSTEM (Brought forward from Page L6)

TOTAL USEFUL LOAD

L7

BN > <2--2-

CURRENT
WEIGHT
12-1-63
(270.0)
225.0

L4.0

1.0
(157.0)
112.0



NORTH AMERICAN AVIATION, INC.

ITEM

WEIGHT EMPTY

Structure
Electronics
Reaction Control
Electrical Power
Envirommental Control
Propulsion

USEFUL LOAD
Reaction Control
Electrical Power
Environmental Control
Propulsion

BURNOUT WEIGHT

MAIN PROPELLANT LOR

GROSS WEIGHT

~BONMBINTAT—

DETAIL WEIGHT STATEMENT

SERVICE MODULE

SUMMARY

L8

Wsm 62-99-22

2290
351
580

1384

g7

3038

SPACE and INFORMATION SYSTEMS DIVISION

CUZRENT
WEIGHT
12-1-63

7730

2230

C960
37725

LTS

[(Wal



NORTH AMERICAN AVIATION, INC. SPACE and INFORMATION SYSTEMS DIVISION

DONEIRENAE-

DETAIL WEIGHT STATEMENT

SERVICE MODULE

STRUCTURE

CURRENT

ITEM WEIGHT

12-1-63

STRUCTURE
Basic Body Structure (1616)
Honeycomb Panels 567
Frame and Eings 6
Access. Doors 15
Fittings and Attach Parts L2
Radial Beams 373
Internal Partitions 25
Forward Bulkhead 161
Aft Bulkhead 305
PGS Panels 22
Secondary Structure (1e5)
Tank Support Shelf 2G
Fngine Support Structure 54
Antenna Support Structure 50
Aft Heat Shield 52
Insulation (299)
Separation Provisions and Attachments (16)
Fairing - C/M to S/M (1.4)
Miscellaneous (30)
TCTAL STRUCTURE 2290
LG



~

NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

‘ DETAIL WEIGHT STATEMENT

SERVICE MCDULE

ELECTRONICS SUBSYSTEM

CURRENT
ITEM WEIGHT
12-1-63
ELECTRCONICS SUBSYSTEM
Communications (51.0)
High Gain Antenna
Antenna 12.
Gimbals 12.

Earth Sensor
Antenna Boom
Antenna Locking Provisions
Coax
Coax Connectors
Supports
Wiring

NHMHEBWIFFDDND
OO0 O0OO0OO0OmOMN

)
o

Instrumentation
‘ Sensors
Electrical Provisions
Supports

Py

'_l

O W W
wrwn O O

. e

Fendezvous Equipment
Radar Package
VHF Antenna & Trans. & Supports
X~Band Dish Ant., Trans. & Sup.
Antenna Boom
Anterna Actuation Mechanism
Electrical Provisions
Supports & Cooling Provisions

~~

o W0

NDNWOO~ImMmOHKH
~—

P00 mMBO OO0

—

Transponder Equipment (7e.4)
Transponder
VHEF Flush Mntd. Omni Ant. (3)
VHF Power Civider
VHF Trans. & Supports
X-Eand Flush Mntd. Cmni Ant. (3)
X-Band Trans. & Supports
X-Rand Power Divider
tlectrical Provisions
Supports & Cooling Provisions

=
O

w0
(@]
[oNe

—
wviWHNNW N
QOO0 OC MmO

—

. TOTAL ELECTRONICS SURSYSTEM

(o
N
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C

50




NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

—=GONHBENHAL—

DETAIL WEIGHT STATEMENT

SERVICE MODULE

REACTICN CONTROL

CURRENT
ITEV WEIGHT
12-1-63
REACTICON CONTRCOL SYSTEM
Propellant Systems (161.4)
Oxidizer System €0.5
Tanks & Expulsion Devices 28.8
Plumbing, Fittings & Insulation g.5
Valves & Zegulators 12.0
Sensors 3.0
Supports 1e.2
Quantity Gaging 10.C
Fuel Systenm 0.9
Tanks & Expulsion Devices 26.2
Plumbing, Fittings & Insulation 8.5
Valves & Fegulators 12.0
Sensors 3.0
Supports 18.2
Juantity Gaging 10.0
Pressure System (12¢.0)
Tanks (4500 psi) 19.0
Plumbing, Fittings & Insulation 6.0
Valves & Regulators 76.0
Sensors 7.0
Supports 20.0
Engine System (150.4)
Engines 70.4
Peflectors & Insulation 80.0
Structural Provisions (80.0)

Zlectrical Provisions __ﬁég;gl__

TCTAL REACTICN CONTRCL SYSTEM 580.0

51
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

DETAIL WEIGHT STATEMENT

SERVICE MCDULE

ELECTRICAL POWEE

CURRENT
IT=M WEIGHT
12-1-63
ELECTRICAL POWER
Fuel Cell Power System (1196.6)
Fuel Cell Power Pack (Incl. Mount Instrumentation) 753.6
Intermodular - Radiator Plumbing 26.7
Fuel Cell Module Mount Attach 2.0
Puel Cell Hp System
Subcontractor Components 153.2
Plumbing and Valves 5.5
Fuel Cell and ECS 02 System
Subcontractor Components 168.2
Plumbing and Valves and Supports 31.7
Water Glycol - Fuel Cell Heat Transfer System 7.0
Elect. Wiring - Supercritical Gas 10.0
Space Radiator (Cuter Skin) 26.9
Fuel Cell Module Stabilization Webs 3.8
Fuel Cell Plumbing Supports 8.0
Power Distribution (71.2)
Electrical Transmission 4C.0
Power Distribution Box 31.2
Electrical Common Utility (116.2)
Electrical Transmission 41.0
Sequencer 28.0
Adapter Separation System 7.0
C/M to S/M Separation System 12.0
Pyrotechnic Initiation 12.0
Provisions 10.2
TOTAL ELECTRICAL POWER 13eL.0

52
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

“DONHBENHAL-

DETAIL WEIGHT STATEMENT

SERVICE MODULE

ENVIRONMENTAL CONTRCL SYSTEM

CURRENT
ITEM WEIGHT
12-1-63
ENVIRCNMINTAL CONTROL SYSTTM
Water-Glycol Circuit (74.8)
Subcontractor Valves & Controls 6.0
Plumbing and Hardware 21.5 ‘
Water - Glycol 10.0 |
Space Radiator (Cuter Skin) 37.3
Water Supply System (7.5)
Plumbing and Hardware 7.0
Viscellaneous Brackets & Supports .5
i
‘ Cxygen Supply System (3.0
Plumbing and Supports 3.0
Common Items (1.7)
Supports 1.7
}
TOTAL ENVIRONMENTAL CONTROL SYSTEM 87.0

53
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NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

<DONFBENTIAE

DETAIL WEIGHT STATEMENT

SERVICE MCDULE

MAIN PROPULSION
CURRENT
ITEM WEIGHT
12-1-63
MATIN PROPULSICN
Propellant Systemns (1356.0)
Cxidizer System 759.3
Tanks & Doors 557.0
Skirts 59.¢8
Plumbing, Fittings & Insulation 53.0
Valves L5
antity Indication 25.5
Mixture Ratio Control 14.0
Supports - Plumbing & Equipment L5.5
Fuel System 596.7
Tanks & Doors 458.0
. Skirts 33.2
Plumbing, Fittings & Insulation L2.0
Valves L.5
Quantity Indication 25.
Supports - Plumhing # Equipment 33.5
Pressure System (925.0)
Tanks (44LOC psi) 78L.0
Tank Supports 30.0
Plumbing, Fittings # Insulation 24.0
Valves, Regulators & Heat Exchanger L9.0
Suoports - Plumbing & Equipment 38.0
Tngine System (715.0)
Engine 69C.0
Closeouts - Throat to S/V 25.0
Tlectrical Provisions (42.0)
TCTAL MAIN PRCPULSICN SYSTEM 3038.0
5L



NORTH AMERICAN AVIATION, INC.

ITEM

RZACTICN CCNTRCL

RCS Propellant
Usable
Fesidual
Trapped System
Yixture Ratio

txpulsion Efficiency

loading Tolerance
RCS Helium

DETATIL WEIGHT STATEMENT

SERVICE MCDULE

USZFUL LOAD

r\)

(Rl AN O I oy
aNoNoNe

TLICTRICAL POWER (Normal ¥ission)

Hydroren - Supercritical Gas
Usable (Flectrochemical Incl. Tolerance)
musable (Residual # Instrument Frror)

“mergency Provisions

Fxpended (Leakage & Purge)

Cxygen - Supercritical Gas
Usable (Electrochemical Incl. Tolerance)
Unusable (Pesidual & Instrurent Error)

Fmergency Provisions

Expended (Leakage & Purge)

ENVIECMMENTAL CONTROL (Mormal Mission)
Oxygen - Supercritical Gas

Usable (Metabolic)

Unusable (fesidual & Instrument Error)

Tmergency Provisions

Expended (Leakage, LEM, PISS, 2epress.)

PRCPULSICN
Main Propulsion Helium

¥ain Propellant PResiduals

Trapped - System
Trapped - Engine

Mixture Ratio Tolerance

Loading Tolerance

TOTAL USEFUL ICAD (Less Main Provellant)

55

790.C
45.0

-]
~1wn 0 O
e e v »
=W W

O N

225.0

£7.C
1¢0.0
120.0

SPACE and INFORMATION SYSTEMS DIViSION

CURRENT
WEIGHT

12-1-63
(838.0)

€35.0

3.0
(503.0)
58.5

Lib.5

(20¢e.0)
20€.C

(6£1.0)

9900
5€2.0



NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

<HONEIRENFL=

DETAIL WEIGHT STATEMENT

LAUNCH ESCAPE SYSTRM

SUMMARY
CUELENT
ITEM WEIGHT
12-1-63
LAUNCH ESCAPE SYSTEM
Structure (1065)
Tower Assy 345
Escape Motor Skirt 209
Pitch Motor Structure 162
Nose Cone and Rallast Support 114
Attaching Parts 9
Tower Insulation 216
Skirt Insulation 10
Separation Provision (67)
Rallast (505)
Propulsion (5345)
Zscape !'otor L764L
Jettison Yotor L34
Jettison Votor Skirt G2
Pitch Contirol Motor 55
Flectrical Power (58)
C/* Boost Protection Cover (175)
TCTAL LAUNCH ESCAPE SYSTEM 7215
g4



NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION

ITEM

ADAPTER
Structure
Panels
Frames
Thermal Insulation
Electrical Power

Separation System

TOTAL ADAPTER

DETAIL WEIGHT STATEMENT

ADAPTER

SUMMARY

57

CURRENT
WEIGUT
12-1-63

(3070)
2170
200
1,00

(£0)

(250)

3400



